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Abstract: The rural Lower Mississippi Delta of Arkansas, Louisiana, and Mississippi has a
large economically and socially disadvantaged population at high tisk for health problems.

Their health status is poorly understood as they are not well represented in national health
surveys. A random-digit-dialing telephone survey was conducted in 2000, with 2,236 _
respondents representing residents of 36 counties along the Mississippi River. Self-reported

chronic conditions, health status, and obesity (derived from weight and height) were
~ compared with the nationally representative Continuing Survey of Food Intake of
Individuals. High cholesterol, diabetes, and hypertension were significantly higher than in
the national sample. Obesity was strikingly higher in Delta children (27.9% versus 16.2%)
of all ages and in Delta adults (33.9% versus 17.3%). Controlling for age, income, and
gender, African Americans were at particular risk for obesity, hypertension, and diabetes. A
public health crisis appears to exist in the vDelt'a‘ given the high prevalence health problems.
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The last several ‘decades have seen an increased interest in measuring and
documenting the health status of the U.S. population. From a clinical
perspective, health status measures are important to document the prevalence of
serious health conditions, the need for health services, and outcomes of medical
 care. From a public health perspective, the measurement of the health status of
populations, whether on a national, regional, state, or community level, may be
used to identify social and economic correlates of health status! and to develop and
- evaluate community-based interventions to improve population health.?,

The prevalence of chronic conditions such as cardiovascular disease, hypertension,
diabetes, cancer, and obesity is often used as a measure of the health of a population.
Because of the difficulty in identifying population-based sources of clinically
measured morbidity, self-reported general health.and functional status from national
samples are increasingly used to assess mental and physical health status and |
disability and to document the prevalence of risk factors.** Self-reported héalth
data may provide information not otherwise available; and often reliably predict
loss of function, morbidity, and mortality.*¢ Such data may be particularly useful .
for studying'rural, underserved populations with limited access to health care. A
meta-analysis of 27 community-based health studies concluded that self-rated health

status contributes independently to mortality predictions and should be considered
a valuable source of data on health status.’
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" Monitoring the health and nutrition status of U.S. citizens has been the -
responsibility of two nationally representative surveys, the National Health and
Nutrition Examination Survey (NHANES)® and the Continuing Survey of Food
Intake of Individuals (CSFII).? NHANES collects medical, nutrition, and biological
data in face-to-face interviews, and CSFII collects self-reported nutrition and health
data by telephone. The Behavioral Risk Factor Surveillance System (BRFSS)™ also
collects self-reported health and risk factor data by telephone from a random sample -
of the population re31dmg in participating states. However, because of sampling,
decisions and sample size limitations, these surveys cannot be used to accurately
describe the health status of populations of specific regions across states. For
example, in NHANES III, three counties in Florida and five counties in Texas
represented the entire southern region of the United States.

Residents of rural areas are at greater risk than their nonrural counterparts for
health problems and poor functional status.!**1* Also, groups with lower education
levels, lower income, and racial and ethnic minority status have more health risk
factors than their counterparts and ‘are at increased risk for health conditions,
impairment in physical and mental functioning, and higher mortality rates than

‘the non-Hispanic white population in the United States.!+2

 The Lower Mississippi Delta region of Arkansas, Louisiana, and Mlssmsxpp1 isa
predommantly rural area with high rates of poverty. The rural population is 69%

in Mississippi, 55% in Arkansas, and 24% in Louisiana. The proportion of the

population living in rural areas in the Delta counties is consxderably higher.?? One
hundred percent of the residents of 15 of the 36 Delta counties in this survey lived
in rural areas; 53-94% of the residents of the remaining 14 counties lived in rural

" areas. The remaining 7 counties were between 17% and 44% rural. Arkansas,
Louisiana, and Mississippi consistently rank among the five poorest and the least
healthy states in the nation.??

The Lower Mississippi Delta Nutrition Intervention Research Imtlatwe (Delta
NIRI) was established to assess the nutrition and health status of the residents of
the Delta and to develop and evaluate sustainable nutrition interventions. This -
consortium of six academic institutions in Arkansas, Louisiana, and Mississippi
and the U.S. Department of Agriculture (USDA) Agricultural Research Service
selected 36 Delta counties and parishes as the focus of research using two criteria:
the counties must be contiguous to the Mississippi River and have at least 35% of
the population living below the poverty level. This paper describes the self-reported
health status of a representative sample of residents of these Delta counties collected
in a random-digit-dialing telephone survey and compares it with national data-
collected in the CSFII. A higher prevalence of chronic health problems and lower
physical and mental health functioning of those living in the Delta counties of
Arkansas, Louisiana, and Mississippi than in the national sample was anticipated..
However, the purpose of this survey was to provide baseline data descnbmg the
nutrition and health status of the Delta population. Objectives of this study were to
. compare Foods of Our Delta Survey (FOODS) 2000 data with national data from
the CSFII 1994-1996 and 1998 survéys to determine the magnitude of health
problems in the population in this region and to identify demographic groups wha
are at greatest risk.
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Methods

FOODS 2000 was a cross-sectional telephone survey designed to provide a
representative sample of the population 3 years of age and older in 36 Delta counties.
A two-stage stratified cluster-sampling plan was used. In the first stage, 36 Delta
counties were assigned to nine strata based on the proportion of residents who
were urban, the proportion who were African American, and the proportion that
were living below the poverty level. The mechanics of sample selection consisted of
first selecting three counties-from each stratum. Then, two of these counties were -
selected with probability proportional to size from each of the nine strata, providing
18 counties for the FOODS 2000 survey. List-assisted random-digit-dialing
methodology was used to select 2 random sample of telephone numbers from the
eligible working banks of telephone numbers in these 18 counties. A working bank
consisted of the area code, three-digit exchange, and the first two digits of: the
remaining four digits. There are 100 possible numbers in each working bank.

A computer-assisted telephone interview was conducted to determine the
eligibility of the household. An eligible household was one that had at least one
member 18 years of age or older and whose telephone number was not solely for
business use. During this recruitment interview, information on age, gender,'raée
and ethnicity, and the presence of children in the household was determined. All
. members of the household were enumerated and one adult per household was
selected randomly, using Kish’s Tables.? Initially, one child was selected from single-
child households and randomly selected from multiple-child households. During
the recruitment stage, more households than expected had eligible children and
the sampling rate for children was reduced slightly.

In the opening statements during the recruitment interview, potential
respondents were told of the voluntary nature of participation in the survey and
protection of their privacy, and that participation would not affect government
benefits. A brochure was available for respondents who asked for additional
information. The names of two contact persons were prowded for respondents
who had questions or concerns. The survey was reviewed by and received approval
from the Institutional Reviéew Board at each of the participating institutions. .

Following the recruitment interview, a second telephone call was made to collect -
health and nutrition information. The two-part questionnaire that was used in.
FOODS 2000 included health and nutrition questions from the CSFII survey.’ The
first part of the interview used the CSFII multiple-pass methodology to collect
dietary information.’ In the second part of the interview, reported in this paper,
adults and children were asked about height, weight, and whether they had been
told by a health professional that they had any of the following health conditions:
diabetes, hypertension, or high cholesterol. As in the CSFII, adults provided proxy
interviews for children younger than 9 years of ageand ass1sted children 9-11years
of age as necessary.

The SE-12 was used to measure overall physical and mental health status of
adults.*?® Two summary SF-12 scores were calculated as complementary descriptions
of overall health: the Physical Component Summary (PCS-12) and the Mental
Component Summary (MC-12). The SF-12 Summary scales correlate well with
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"longer scales based on the SE-36.2 The scales were coded, summed, and transformed
linearly to a 0 (poorest health) to 100 (best health) range.

Every effort was made to maintain consistency between FOODS 2000 and CSFII
methodology. For example using self-reported weight and height, body mass index
(BMI) was calculated as in CSFIL Guidelines published by the Centers for Disease
Control and Prevention were used to classify subjects as obese or not. Obesity in
adults was defined as BMI (weight/height?) equal to or greater than 30.2%°
Overweight in children was defined as BMI greater than the 95th percentile for age
and gender.”! In this study, obesity is used for overweight status in children.

Interviewers were trained to-administer the telephone interviews during a 4-day -
‘training session using home study, demonstration interviews, interactive lectures,

and role-playing techniques. All telephone interviews and training were conducted -
by Westat, the Delta NIRI Coordinating Center, in Rockvﬂle, MD, between Ianua.ry _
10 and June 10, 2000. .

Analysis. A househotd was el1g1b1e for FOODS 2000 if it had at least one
household member 18 years of age and older. Because only one adult and at most
one child were selected from each household, the probability of selection varied

- with the number of adults and children living in the household. Moreover,
differential response rates may have resulted in over- or underrepresentation of
certain subgroups in the respondent sample. Therefore, it was necessary to we1ght-
the data prior to producing statistics for analysis.

For FOODS 2000, the weighting was carried out in several steps. First, a household
base weight was assigned to each sampled telephone number in each sampled county.
The base weight is equal to the inverse of the selection probability of the county
multiplied by the inverse of the selection probability of the telephone number. The
second step in the weighting process was to make adjustments for telephone numbers
with unknown residency or unknown eligibility or that were nonresponding
households in the recruitment interview. The first part of these adjustments wasto
take the total weight assigned to the telephone numbers with unknown residency -
status and distribute it to those for which residency status was determined.

The eligibility of some sample households could not be established because the
interviewer could not get a response. Among households with unknown eligibility -
status, at least some were likely to contain no household members who were eligible
for the study. The purpose of the next part of the nonresponse adjustment was to
distribute the weight of households for which eligibility was not ascertained. At
this stage of the weighting process, only households w1th ehg1ble persons and with
telephones remained in the sample.

Some of these households refused to participate in the study. To compensate for
nonparticipation, the weight of the nonparticipants was distributed to participants.
The third step in the weighting process was to adjust household weights to account
for the number of residential telephone lines in the household. ‘

- The product of each of these weighting factors constitutes the final household
screener (recruitment interview) weight. The next stage of the weighting process
was to produte person weights, because individuals are the primary unit of analysis.
The within-household weighting factor for adults is simply the number of adults
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in the household. For children, there were some households with children in which
no children were sampled. Thus, the child weighting factor consisted of a factor to
account for this subsampling of households and the number of children in a
household. BT ' ' _ _

* Thenext step in the weighting process was to account for nonresponse of persons
in the interview. The weight of nonrespondents was distributed to the participants -
within the adjustment cells and the nonresponse rates were calibrated to Census
Bureau estimates. The final step in producing the weights for the interviews was to
calibrate the trimmed weighted estimates to Census Bureau estimates by state; age,
race, and gender. - ' : ' ‘ V 1 :

Standard error adjustment factors were generated using WesVar® to account for
the clustering effect within counties. The standard errors of the estimates generated
by WesVar were then applied to the standard error adjustment factor calculated for
each question. All of these weighting procedures were similar to those used in the

CSFII and are standard in most national surveys. . e
The CSFII 1994-1996 and the CSFII 1998 public use data tapes were the primary
* “sources of comparison data used in this study. The CSFII data were analyzed asa
combined weighted sample. CSFII summary data were calculated using SUDAAN?:
with the appropriate jackknife type 2 weights. :
Two types of statistical comparisons were performed, compatison of Delta
subpopulations by demographic characteristics (gender, race, income, age) with
corresponding groups.in the CSFII national sample, and comparisons by
demographic characteristics within the Delta. Comparisons of proportions for
categorical variables were performed using either chi-square or Cochran-Mantel-
Haenszel tests of associations, or a normal test of two proportions using the weighted
variances. Comparisons to determine differences in means of continuous variables
were calcilated using #-tests or the corresponding normal approximation, with the -
standard error based on the weighted variances. To compare the SF-12 data from
FOODS 2000 to nationally available SF-12 data,95% confidence intervals (CI) were
calculated. _ ' i ' I
Logistic regression models were used to examine simultaneously the additive
effects of gender (male, female), age group (18-34, 35-44, 4554, 55-64, 65-74,
and =75 years), race (African American, white), household income ($0-$14,999,
2$15,000), and weight-status (calculated BMI) on each health condition. An
additional outcome variable consisting of those who reported any of the four health
conditions was used in the regression analysis. For each independent variable a
reference level was selected: female, age 18-34 years, white, income of $15,000 or
more, and normal weight. Odds ratios (OR) and 95% CI were then calculated based

on the logistic regression model. SUDAAN version 7.5 and SAS version 8.0% were
used for analyses. R

_Resul_j:s

There were 9,113 telephone numbers selected for FOODS 2000. Of these, initial
screening prier to data collection removed 2,066 nonresidential and nonworking
numbers. During data collection an additional 2,670 numbers were identified as
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' nonresxdentlal or nonworkmg and no one answered in 581 households. Of the
remaining 3, 796 households, 166 (4%) were not eligible (e.g., not in the Delta
counties); 1,293 (34%) households refused to participate; and 175 (5%) households
- were unable to participate due to language or other problems. A total of 2,162

- households agreed to participate for a screener interview response rate of 59%; the
response rate to the subsequent interview was 80.3%. Thus, the overall response
rate was 47.4% (0.59 x 0.803). There were 1,751 health interviews completed. This
rate reflects the increasing difficulty in recruiting participants for scientific surveys,
particularly among low-income and minority populations.” .

Table 1 presents the demographic composition of the FOODS 2000 sample with
the CSFIL Both samples were chosen to be representative of the population from
which they were drawn. There is a higher proportion of African American and low-
income households in the FOODS 2000 sample than in the CSFII. This is
representative of the Delta, where 51% of the population in the 36 Delta counties is
African American and 35% of the population is living below the poverty level.¢

. As anticipated, the overall prevalence of self-reported health conditions was higher
* in the Delta than in the national survey (Table 2). Respondents in the Delta were
more likely to report that they had been told by a health professional that they had
~ diabetes, high cholesterol levels, or hypertension. In the Delta, 10% of the population

reported diabetes, almost twice the percentage found in the CSFII (5.6%). In FOODS
2000, one in three (33.2%) reported hypertension, compared with one in five (20%)
in CSFIL. The percentage of respondents who were obese was nearly twice as high
in the Delta (33.9%) as in the nation (17.3%).All of these dlfferences were statistically
“significant (p £ 0.001) _ :
Although the higher prevalence of chronic conditions overall in FOODS 2000 -
. compared with the CSFII was expected, the magnitude of the problems in some -
population subgroups was not anticipated. In the older age groups, the prevalence
of self-reported hypertension was approximately 60% compared with apprommately
46% in the CSFII. Between 19.8% and 25.7% of persons 55-74 years of age in
FOODS 2000 compared with between 10.7% and 15. 7% in their counterparts in
the CSFII reported that they had been told by a health professional that they had
diabetes. The prevalence of hypertension among low-income Delta residents was
43.3%; it was 29.2% in the national survey. The prevalence of obesity in the Delta
was particularly striking: 35.4 % of women, 38.8% of African Americans, and 35.3%
of persons with higher incomes were obese.

Compared with their prevalence in the CSFIL, the prevalence of self-reported
hypertension and obesity was significantly higher in the Delta regardless of gender,
race, household income, or age (see Table 2). The prevalence of diabetes also was
significantly higher in the Delta for both men and women; African Americansand .
whites; for persons living in low-income households; and for persons between 35
‘and 74 years of age compared to CSFII respondents in the same categories. Self-

 reported high cholesterol was significantly higher in the Delta irrespective of gender,
race, and household income, and for those over 65 years of age. -
" In the Delta population, the prevalence of diabetes and hypertension were
significantly higher among women than men, African Americans than whites, and
. persons with incomes below $15,000 compared with persons with higher incomes.
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Table1. ,
DEMOGRAPHIC CHARACTERISTICS OF DELTA

AND CSFII SAMPLES
_ o Children ' : Adults
Demographic Delta CSFII - Delta CSFII
characteristics n (%) n(%) - on(%) . n (%)
Gender _ _
Male . 231(48) 3,940 (51) 655 (37) 5,198 (51)
Female o - 254 (52) - 3,816 (49) 1,096 (63) - 4,966 (49)
Race : . :
African American 265 (55) 1,162 (15) . 857 (49) 1,150 (11)
‘White , 203 (42) . 4,859 (63) 842 (48) - 7,739 (76)
Other - _ 14 (3) 1,735 (22) - 35(2)  1,275(13)
Unknown 3(1) . 17 (1)
Household income
($) _ :
<15,000 106 (22). 1,515 (20) 497 (28) 2,249 (22)
- 215,000 310 (64) 6,241 (80) 1,048 (72) - 7,915 (78)
Unknown 69 (14) s . 206(12)
Age (y) L . :
34 . 57(12) 3,695 (48)
5-8 - 117 (24) 2,076 (27)
9-11 84 (17) 808 (10)
12-17 : 227 (46) 1,177 (15)
18-34 - . 475 (27)  2,630(26)
35-44 378 (22)  1,812(18)
45-54 . " } 316 (18) 1,802 (18)
55-64 - A 227 (13) 1,605 (16) .
65-74 . : 219(13) 1,393 (14)
275 . ‘ 135 (8) 922 (9)
Total 485 7,756 - 1,751 10,164

Abbreviation: CSFIL, Continuing Survey of Food Intake by Individuals 1994-1996.

Although the prevalence of obesity was high among all demographic groups in
FOODS 2000, significant differences were noted only between African Americans -
and whites, with obesity more prevalent among African Americans. Higher
cholesterol, on the other hand, was reported more often by whites than African
Americans. All of these differences were statistically significant (p < 0.001).

. On the self-rated general health status scale (SF-12), adults in FOODS 2000 scored
significantly higher (better) on the mental component summary, scale (p < 0.001)
and lower (worse) on the physical component summary scale (p < 0.001) than
adults in a national samiple (data not shown). Respondents with lower incomes had
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Table 1.
DEMOGRAPHIC CHARACTERISTICS OF DELTA

AND CSFII SAMPLES
: . Children ‘ - . Adults
Demographic ' Delta CSFIL , Delta CSFII
characteristics n (%) n(%) : n(%) . n(%)
Gender A »
Male © o 231(48) 3,940 (51) 655 (37) . 5,198 (51)
Female ' 254 (52) 3,816 (49) 1,096 (63) . 4,966 (49)
Race : : i {
African American 265 (55) 1,162 (15) . 857(49)  1,150(11)
White 203 (42) . 4,859 (63) 842 (48) 7,739 (76)
Other ; 14 (3) 1,735 (22) 35 (2) 1,275 (13)
Unknown . - 3(1) . : 17 (1) : ;
Household income . ' :
($) y : '
<15000 106 (22) 1,515 (20) - 497 (28) 2,249 (22)
215,000 310 (64) 6,241 (80) 1,048 (72)  7,915(78)
Unknown 69 (14) . : . 206 (12) ,
Age (y) o S
34 , 57 (12) 3,695 (48) -
5-8 117 (24) 2,076 (27)
S 9-11 . 84 (17) 808 (10)
12-17 - S 227 (46) 1,177 (15)
18-34 . . . 475(27) 2,630 (26)
3544 ' ‘ 378 (22) 1,812 (18)
45-54 . . 316 (18) 1,802 (18)
55-64 _ 227 (13) 1,605 (16)
65-74 219 (13) 1,393 (14)
275 . 135 (8) " 7922 (9)
Total _ 485 7,756 1,751 10,164

Abbreviation: CSFII, Continuing Survey of Food Intake by Individuals 1994-1996.

- Although the prevalence of obesity was high among all demographic groups in
FOODS 2000, significant differences were noted only between African Americans
and whites, with obesity more prevalent among African Americans. Higher
cholesterol, on the other hand, was reported more often by whites than African
Americans. All of these differences were statistically significant (p < 0.001).

..On the self-rated general health status scale (SE-12), adults in FOODS 2000 scored
s1gmﬁca.nﬂy hxgher (better) on the mental component summary scale (p < 0. 001)
and lower (worse) on the physical component summary scale (p < 0.001) than
adults in a national sample (data not shown). Respondents with lower incomes had



Table 2.

SELF—REPORTED HEALTH CONDITIONS BY ADULTS IN THE DELTA AND THE CSFII

Total . ~ 10.8(0.7) 5.6(0.3)

_ Note: Data are presented as percent (standard error). )
Abbreviation: CSFII, Continuing Survey of Food Intake by Individuals 1994-1996, 1998.

Demographic .~ Diabetes High cholesterol _ Hypertension Obesity
characteristics Delta CSFIl pvalue Delta CSFII  pvalue Delta CSFII  pvalue Delta  CSFII  pvalue
Gender . . C
Male 8.7(1.2) 54(03) <0.01 - 17.1(1.4) 13.0(0.6). <0.01 289 (1.6) 19.5(0.5) | <0.001 323 (2.1) 16.8 (0.6)  <0.001
Female - 12.6(0.9) 5.8(0.4) <0.001 18.0(1.3) 14.9(0.6) <0.05 36.9(1.6) 20.5(0.6) <0.001 35.4(1.7) 18.5(0.5) <0.001
Race Co ' ‘ , ' _ .
Afr. American 13.2 (1.3) 9.2(1.1) <0.05 13.6(1.3) 9.4(1.2) <0.05 382(19) 30.4(1.9) <0.01 38.8(2.0)28.5(1.3) <0.001
White 9.1(1.1) 4.9(0.3) <0.001 21.2 (1.2) 15.8(0.5) <0.001 29.0(1.6) 19.8(0.6) <0.001 29.9 (1.5).' 16.5 (0.5) <0.001
Household incomeé ($) ‘ - ’ ‘ )
- <15,000 14.6 (1.7) 10.9 (0.8) 20.4 (1.8) 14.6 (0.8) <0.01 43.3(2.6) 29.2 (1.0). - <0.001 33.6 (2.6) 22.1(1.1) - <0.001
215,000 '9.0(0.8) 4.7(0.3) <0.001 17.5(0.9) 13.9(0.5) <0.001 28.4(1.5) 18.4(0.5) <0.001 353 (16) 16.9 (0.5) <0.001
Age(y) - o |
18-34 2.5(0.6) 1.7 (0.3) 49(1.2) 3.6 (0.4) 12.6 (1.5)  5.1(0.5) <0.001 30.7(2.3) 12.8 (0.8) <0.001
3544 6.5(1.3) 2.2(04) <0.01 11.7(2.0) - 9.2(1.1) - 26.8(2.4) 12.3(0.9) <0.001 37.0(3.1) 19.3(1.1) <0.001
45-54 125(2.1) 55(0.6) <001 18.0(2.2) 18:6(1.0) 35.1(3.0) 233(1.0) <0.001 422 (3.6) 21.8(1.2) - <0.001
55-64 19.8 (2.6) 10.7 (0.7) <0.01 32.5(2.9) 29.4(1.4) 55.0 (4.2) 37.1(L7) <0.001 -39.5(3.7) 21.9(1.2) <0.001
v65—74> 25.7(3.3) 15.7 (1.1) <0.01 40.3 (3.9)- 30.9(1.3) <0.05 609 (3.4) 46.5(1.3) <0.001 24.5(3.0) 18.4(0.9) <0.05
275 18.3 (4.7) 14.2 (1.2) 32.0 (4.6) 21.9(1.5) <0.05 59.5(5.7) 46.6(1.8) <0.05 18.1(3.2) 13.3(1.4)
<0.001 17.6(0.9) 14.0(0.4) <0.001 332(1.2) 20.0(0.5) <0.001 33.9(1.3) 17.3 (0.4) <0.001
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the lowest scores on both scales (p < 0.001). Women scored lower than men on
both scales (p < 0.01), as did African Americans compared with whites (p < 0.001).
Consistent with national data, self-reported physmal health decreased with age m
the Delta.

The prevalence of obesity in FOODS 2000 and the CSFII surveys for African
American and white adults 20~70 years of age is shown in Figure 1. The differences
between the two surveys are striking across the age span with increasing prevalence

“in both surveys until 65 years of age when there is a decline among both African .
'Americans and whites, although the prevalence in African Americans in béth surveys
is higher than whites at all ages. '

Compared with CSFII, the overall prevalence of obesn‘y in the Delta chlldren
(27.9%) was significantly higher than in the national sample (16.2%, p <.0.001;
Table 3). These higher obes1ty rates for Delta children were statistically significant
for most demographic groups except for African American children and for children
3—4 years of age.

The results of the 10g1st1c regression analysis of self—reported diabetes, hlgh
cholesterol, hypertension, obesity, and a health summary measure of those persons
who reported any one of these four health problems are presented in Table 4. The
risk of diabetes, high cholesterol, hypertension, and reporting having any health
condition (diabetes, high cholesterol, or hypertension) increased with age, peaking
at 6574 years of age. The risk of obesity was higher for persons 35-64 years of age
than for those who were 18-34 years of age. ;

After allowing for age, génder, race, income, and adult weight status in the model,
the risk of diabetes in African Americans was nearly twice that in whites (OR 1.7;
CI 1.1- 2.6). The risk of diabetes was greater in persons who were overweight or °
obese (OR 1.9; CI 1.2-3.0 and OR 2.9; CI 1.8—4.7, respectively) compared with
respondents with normal weight. The risk of hypertension also was higher in African

‘American (OR 1.9; CI 1.4-2.6), low income (OR 1.5; CI 1.1-2.1), overweight (OR
1.6; CI 1.1-2.4), or obese (OR 3.3, CI 2.3-4.6) individuals. When obesity was used
as the outcome variable in the regression model, the adjusted OR (1.7; CI 1.3-2.2)
was higher for African Americans than for whites. The odds ratios associated with

diabetes, hypertensmn and high cholesterol increased with age, pea.kmg in those in
the 65-74 years of age. .

Discussion

The Lower Mississippi Delta region of Arkansas, Mississippi, and Louisiana is one
of the most impoverished regions in the United States. With the well-known
. association between poverty and mortality, morbidity, and chronic disease, and
given the rurality of this region, we anticipated a higher number of self-reported
health problems in this population than in national samples. In the adult Delta
population, there were striking differences in comparison with the national sample,
with significantly more obesity, hypertension, diabetes, and high cholesterol
reported. These higher prevalences were found in most demographic -
subpopulations. Self-reported obesity in the Delta population was almost twice
that in the national sample (33.9% compared with 17.3%). The prevalence of obesity
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Figure 1. Estimates of obesity by race and age for the Lower Mississippi Delta and the

United States. (U.S. data from the Continuing Survey of Food Intakes by Individuals [CSFII],
1994—1996 1998.)

" Table 3. ‘
_ OBESIT_Y IN CHILDREN IN THE DELTA AND CSFII*

Demographic characteristics = Delta CSFII ' Pvalue
Gender ,

Male ' 29.8 (3.4) 183(09)  <0.010

Female V 26.0 (3.1) 14.0 (1.0) <0.001
Race ’ '

African American - 26.9 (3.2). 22.6 (1.8)

White T .27.6(3.6) 14.6 (0.7) - <0.001
Household income ‘

<§15000 . 33.9(5.8) 20.7 (1.6) <0.050

=$15,000 . ' 26.3 (2.9) 15.3 (0.7) © <0.001
Age (y) - ' v . . : o

34 37.4(7.6) 31.2 (1.3)

5-8° 41.5 (4.7) 20.8 (1.3) <0.001 .
. 9-11 23.1 (5.6) 11.2 (1.6) <0.050

12-17 : 17.5 (2.9) 10.3 (0.7) <0.050:
Total - 27.9(2.4) 16 2 (0.7) <0.001

2Data are presented as percent (standard error). Obesn’y is defined as BMI >95th percentile for age '
and gender.

Abbreviations: BMI, body mass index; CSFII, Continuing Survey of Food Intake by Individuals 1994—
1996. .




Table 4.

LOGISTIC REGRESSION ANALYSIS OF SELF—REPORTED HEALTH CONDITIONS BY DEMOGRAPHIC
CHARACTERISTICS FOR ADULTS IN THE DELTA

Any health condition®

Demographic Diabetes High cholesterol Hypertension Obesity
characteristics OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)
Gender h .
Male 0.8 (0.5-1.2) 1.2 (0.8-1.6) 0.8 (.06-1.0) 0.9 (0.7-1.2) 0.8 (0.6-1.1)
Female 1 1 1 1 1
Race
White 1 . 1 1 1 1
African American 1.7 (1.1-2.6) - 0.7 (0.5-0.95) 1.9 (1.4-2.6) 1.7 (1.3-2.2) 1.3 (0.9-1.8)
Household income _
<$15,000 1.3 (0.9-2.0) 1.2 (0.9-1.7) 1.5 (1.1-2.1) 0.9 (0.7-1.1) 1.4 (1.1-1.9)
>$15,000 1 1 1 1 1 :
Age (y)
18-34 1 1 1 1 1z '
35-44 2.6 (1.2-5.6) 2.4 (1.3-4.7) 2.7 (1.8-4.1) 1.3 (0.9-1.9) 2.0 (1.7-3.6)
45-54 4.7 (2.0-10.9) 3.9 (2.1-7.5) 3.3 (2.1-5.3) 1.7 (1.1-2.6) 32(2.1-4.8)
55-64 - 11.2 (5.4-23.5) 7.8 (4.1-14.9) 10.6 (6.6-17.3) 1.6 (1.0-2.4) 13.9 (9.1-21.2)
65-74 16.1 (7.7-33.9) 117 (5.9-23.4) 11.1 (6.8-18.0) 0.8 (0.5-1.2) 15.3 (9.6-24.4) .
=75 11.4 (3.7-34.7) 10.1 (5.1-20.0) 9.5 (5.1-17.8) 0.6 (0.3-1.0) 14.4 (6.9-30.1)
Adult weight status ' '
Normal 1 1 : 1 1
Overweight 1.9 (1.2-3.0) 1.2 (0.8-1.8) 1.6 (1.1-2.4) 1.4 (1.0-2.0)
Obese 2.9 (1.8-4.7) 1.5 (0.9-2.3) 3.3 (2.3-4.6) 3.0 (2.2-4.1)

Abbreviations: OR, odds ratio; Ci, confidence inter.val.

* Diabetes, high cholesterol, or hypertension.
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and diabetes in the Delta is higher than those in the 2000 BRESS and the 1999~
2000 NHANES, although the prevalence of both continues to increase.’6*’ State-
level BRESS data (2001) revealed a lower prevalence of obesity in Arkansas (21:7%),
Louisiana (23.3%), and MlSSlSSlppl (25.9%) than we found in the Delta countxes of
these states in 2000.*

When controlling for age, income, and gender in multivariate models, being
African American was a significant predictor of obesity. The association of obesity
with race/ ethmcn:y has been reported previously in NHANES and the BRESS. 340
Other than age, the strongest predictors of self-reported diabetes and hypertension-
were being overweight or obese, or being African American. The association between
race/ethnicity and diabetes and hypertension also has been demonstrated in national
surveys.121-213641 Although family income was associated with, diabetes and -
hypertension, income was independently associated only with hypertension in the
logistic regression. Incomes of less than $15,000 were more prevalent in African
Americans than Caucasians (over 40% versus over 15%, respectively) in this Delta
sample This confounding likely accounts for the nonsignificant association between
income with diabetes, high cholesterol, and obesity in models controlled for race. It -
is also. possible that our measure of household income (only-two categories) was
too broad to adequately estimate the association of i income with chronic disease.

Adults in the Delta population scored worse on self-reported general physical
health summary scale and higher on the mental health summary scale than the
reference sample. The most striking differences among Delta residents were between
income categories; the lowest physical and.mental health scores were found for

.those with the lowest incomes. Lower self-rated health in lower-income families
has been found in the BRFSS arid other studies.'”'*% Using the same or related
subjective instruments as used in FOODS 2000, rural and urban low-income
mothers in Ohio and African Americans in a large clinical sample reported lower
physical and lower mental health status.!!¢ The results from FOODS 2000 are

- consistent with other epidemiologic studies that have shown that residents of rural
areas may report better mental health status than their nonrural counterparts, with-
less anxiety, depression, and comorbidity.#*

Like adults, children in FOODS 2000 demonstrated higher rates of obesity When
compared with the CSFIL The higher rates of obesity persisted across the age span
and within almost every demographic subcategory, with the highest prevalence
among the poorest children, and in early school years. There was no difference in.
the prevalence of obesity between African American and white children in the Delta.
Almost 28% of the Delta children were obese. This prevalence is higher than the

most recent NHANES (15% for children age 6-19 years),* the Youth Risk Behavior - -

Surveillance (9.9%),* alow-income multi-ethnic group of school children (20%),%
the National Longitudinal Survey of Youth (African American 21.8%, white 12.3%),*
and a low-income adolescent Mexican American group (22%).%° The Delta
prevalence of childhood obesity is exceeded only by its prevalence among native
children in Northern Canada, reported at 40% for women and 34% for men.** As
with adults, the most recent NHANES data demonstrate an upward national trend
- in child and adolescent obesity,” but these figures are lower than the figures for the
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Delta. The prevalence of other chronic condmons in the children in the Delta sample

was insufficient to reliably compare with a national sample.

Strengths and weaknesses of our research should be considered. Telephone surveys
often are used to gather population-based data. This method provides the ability to
collect data rapidly and at substantially lower cost than in-person interviews. These
advantages are particularly important in rural areas were population density is low.
There are several limitations to telephone surveys. Two of the most frequently -
expressed concerns are the biases resulting from noncoverage and nonresponse.*
Noncoverage bias may result from the exclusion of the non-telephone households.
Because telephone ownership is so widespread (between 93% and 95% of U.S.
households) differences are small between the total population and those that have
telephones.® Anderson notes that data from telephone surveys are acceptable for
public health issues. Even when comparisons were made for persons below the
. poverty level, the differences in reported health status were very small. However,

non-telephone households may be of lower socioeconomic status and may be more
likely to have health problems than households with telephones. It is possible that
the poorest families may not have had telephones and were thus not available for

‘interview. It is also possible that the Delta sample has less access to medical care
and that respondents were not aware of existing health problems. All of these.
circumstances could mean that our results underestlmate the prevalence of the .
conditions studied in this survey.

* Toaddressthis concern in the Delta population, we conducted a validation study
to evaluate the possibility of differential reporting of health and nutrition data in
telephone and non-telephone households. In-person and telephone interviews -
were conducted in households with telephones or without teiephones in three .
counties in Arkansas, Louisiana, and Mississippi. Cell phones were provided for
respondents in the non-telephone households. No statistically significant differences
were found in reported health status or food intake in the four household types

_ (with or without telephones; face-to-face or telephone interviews in both telephone
and non-telephone households), reported food intake, or health status. In addition,
several other reports support the validity of telephone survey in collectmg nutrition . -
and health data >*%

Self-reported morbidity has been found valid even in high-risk populations.*®
Although overweight subjects have previously been found to underreport weight
and overestimate height (which would result in underreporting of obesity)*a recent
report of teens demonstrated 96% accuracy of obesity status based on self-reported
weight and height.® - -

The second limitation is the low overall response rate (47.4%), which raises
concerns about validity. Telephone surveys generally have a lower response rate -

- than household surveys.* The effects of the low response rates are difficult to evaluate

~ ‘because no information is available on the nonrespondents in FOODS 2000. The

- data collected in FOODS 2000 was weighted to adjust for nonresponse at several

levels. Data were adjusted for telephone numbers with unknown eligibility, and

unknown residency or nonresponse to the recruitment interview and for refusal to
participate. THE data also were weighted to account for bias associated ‘with
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nonresponse of persons in the interview. The goal of the welghtmg process was to
reduce the bias associated with noncoverage and nonresponse issues. Nevertheless,
with complete self-reported health data available for slightly less than half of the
targeted sample, the validity of some results may be called into question.

Finally, most comparative data were collected in years previous to our collection
in 2000. Secular trends toward more health problems have occurred in that interval.
On the other hand, widely accepted standard sampling and weighting techmques
were used to identify a random sample of households that are representative of the
Delta region. We used questions that were piloted and refined to ensure high quality -
and comparability to national survey data. We used the same research organization,
‘Westat, which used the same high-quality momtormg and quality controls as used
in the national CSFII survey.

What factors might explain the high prevalence of chromc dxsease and poor health
in the Delta sample?¢'“? Lower socioeconomic and minority race/ethnicity status
are well known correlates of poor physical and mental health status and increased
prevalence of chronic disease. The Delta sample, which is representative of the Delta
population, has more African American and lower-income families than the national
surveys. However, these unique demographic characteristics do not fully explain
why virtually all demographic subgroups in the Delta had higher prevalence of
chronic disease than their counterparts in the national sample. Poor diet quality
and unhealthy food preparation, perhaps related to cultural traditions, are likely
related to the higher prevalence of health conditions. We will be performing analyses .
to evaluate these relationships. Other possible explanatory factors include lifestyle
issues such as smoking and sedentary behavior; genetic predisposition; poor access
to medical care, including preventive care, due to isolation or lack of insurance; life
stressors associated with poverty including neighborhood of residence; and possibly-
other unknown personal and environmental psychosocial factors, 46364 ‘

In summary, the health status of residents of the Delta of Arkansas, Mississippi, . -
and Louisiana is significantly worse than the national population, even when
compared with similar demographic groups. A public health crisis appears to exist
in the Delta region, given the high prevalence of obesity, hypertension, and diabetes.
Because the prevalence of these disorders appears to be increasing in national -
samples, a parallel continued increase in the Delta can be anticipated unless action
is taken. The information available from this study should be useful in developing
broad-based health and nutrition interventions at the community level focused on
these issues with action plans to identify the factors leading to these problems.®?
Other regions in the United States with similar demographic and health
characteristics also could be identified for similar intervention.

Acknowledgments

The Lower Mississippi Delta Nutrition Intervention Research Consortium is a
- partnership of the Agricultural Research Service of the US Department of
Agriculture and six institutions of higher education and research in Arkansas,
Louisiana, and Mississippi. This unique partnership addresses rural health issues
related to nutrition in the lower Mississippi Delta: The research goals of the



The Lower Mississippi Delta Nutrition Intervention Research Consortium 659

Consortium are to evaluate nutritional health of Lower Delta residents and to design
and evaluate interventions to address nutritional problems; the community goal of
the Consortium is to assist communities to develop the infrastructure to monitor
and sustain nutritional interventions. ' , '

Members of the Delta NIRI Consortium include the following institutions: .
Agricultural Research Service of the USDA (Margaret Bogle, PhD, RD), Alcorn State
University (Earline Strickland, PhD, and Ross Santell, PhD), Arkansas Children’s-
Hospital Research Institute (Patrick Casey, MD, Judith Weber, PhD, RD), Baylor
College of Medicine (Janice Stuff, PhD, RD), Pennington Biomedical Research
Center (Donna Ryan, MD, Catherine Champagne, PhD), Southern University and
A&M College (Kirkland Mellad, PhD, Bernestine McGee, PhD), University of
Arkansas at Pine Bluff (Edith Hyman, PhD, Sahar Zaghloul, MD, PhD), University -
of Southern Mississippi (Kathy Yadrick, PhD, RD, William Forsythe, PhD), Westat
(Jacqueline Horton, ScD), and Arkansas Children’s Hospital Data Analytic Center
(Pippa Simpson, PhD). ‘ -

The Consortium’s Writing Group consists of these individuals: Patrick Casey,
MD (Chair), Jacqueline Horton, ScD, Margaret Bogle, PhD, RD, Betty Fomby, PhD, RN,
William Forsythe, PhD, Susan Goolsby, MS, RD, Jeffrey Gossett, MS, Edith Hyman,
PhD, Tim Kramer, PhD, Jennifer Lovejoy, PhD, Mattie Rasco, MS, RD, James M.
Robbinis, PhD, Wanda Simon, MS, and Pippa Simpson, PhD, ) '

- This study was funded by Agricultural Research Service, United States Department
of Agriculture, Project No. 6251-53000-002-00D. '

Notes

1. Hennessy CH, Moriarity DG, Zack MM, et al. Measuring health-related quality of
life for public health surveillance. Public Health Rep 1994;109:665~72. : :
2. Figgs IW, Bloom Y, Dugbatey K, et al. Uses of Behavioral Risk Factor Surveillance -
; System Data, 1993-1997. AmJ Public Health 2000 May;90(5):774-6.
3. CDC. Health-related qualify-of-life measures-United States, 1993. MMWR Morb
Mortal Wkly Rep 1995 Mar 24;44(11):195-200. . ' '
4. Burdine N, Felix MR, Abel AL, et al. The SE-12 as a population health measure: an
- explanatory examination of potential application. Health Serv Res 2000
Oct;35(4):885-904. ' o
5. StewartAL, Greenfield S, Hays RD, et al. Functional status and well-being of patients
' with chronic conditions: results form the Medical Outcomes Study. JAMA 1989 Aug
18;262(7):907-13. . : f
6. Gill TM, Feinstein AR. A critical appraisal of the quality of quality-of-life
measurements. JAMA 1994 Aug 24-31;272(8):619-26.
7. Idler EL, Benyamini Y. Self-rated health and mortality: a review of twenty-seven
community studies. ] Health Soc Behav 1997 Mar;38(1):21-37.. )
8. National Center for Health Statistics. Plan and operation of the third National Health
and Nutrition Examination Survey, 1988-1994. (DHHS Pub. no. [PHS] 94-1308.)
Hyattesville, MD: U.S. Department of Health and Human Services, Public Health
Service, CDC, 1994. , e
9. Tippett XS, Cypel YS, eds. Design and operation: The Continuing Survey of Food
* Intakes by-Individuals and the Diet and Health Knowledge Survey, 1994-1996.
(Nationwide food survey report no. 96-1; accession no. PB 98-137268.) Springfield,



660

Self;reported health of residents of the Mississippi Delta

10.

11.

12.

13.
14.
15.
16.

17,

18.

19.

20.

21
22,

23!

© 24,

25.
26.

27,

VA: U.S. Department of Agriculture, Agricultural Research Survey, Natxonal
Information Service, 1998.

Remington PL, Smith MY, Williamson D, et al. Design, charactensncs, and usefulness -
of state-based behavioral risk factor survelllance 1981~1987. Public Health Rep 1988
Iul-Aug,103(4) 366-75.

Pearson TA, Lewis C. Rural epidemiology: insights from a rural population laboratory
Am ] Epidemiol 1998 Nov 15;148(10):949-57.

Smith J, Lensing S, Horton JA, et al. Prevalence of self-reported nutrmon-related
health problems in the lower M1551551pp1 Delta. Am ] Public Health 1999
Sep;89(9):1418-21. _
Community indicators of health-related quality of life—United States, 1993-1997.
MMWR Morb Mortal Wkly Rep 2000 Apr 7;49(13):281-5.

Feinstein JS. The relationship between socioeconomic status and health: a review of

. the literature. Milbank Q 1993;71(2):279-322.

Salsberry PJ, Nickel JT, Polivka BJ, et al. Self-reported health status of low-mcome _
mothers. Image J Nurs Sch 1999;31(4):375-80. -

Cunningham WE, Hays RD, Burton TM, et al. Health status measurement

- performance and health status differences by age, ethnicity, and gender: assessment

in the Medical Outcomes Study.J Health Care Poor Underserved 2000 Feb;11(1):58—
76.

Hemingway H, Nlcholson A, Stafford M, et al. The impact of socioeconomic status
on health functioning as assessed by the SF-36 questlonnau:e the Whitehall IT Study.
Am ] Public Health 1997 Sep;87(9):1484-90.

Health-related qualify of life and activity limitation—eight states, 1995. MMWR Morb
Mortal Wkly Rep 1998 Feb 27;47(7):134—-40. :
Kington R, Smith JP. Socioeconomic status and racial and ethnic deferences in
functional status associated with chronic disease. Am I Public Health 1997
May;87(5): 805-10. .
Winkleby MA, Robmson TN, Sundquxst ], et al. Ethnic variation in ca.rdlovascular'
disease risk factors among children and young adults: findings from the Third National
Health and Nutrition Exammatlon Survey, 1988-1994. JAMA 1999 Mar
17;281(11):1006-13:

Brancati FL, Kao WH, Folsom AR, et al. Incident Type 2 diabetes mellitus in African
American and white adults: the artenosclerosxs risk i in communities study. JAMA
2000 May 3;283(17):2253-9.

Pappas G, Queen S, Hadden W, et al. The increasing disparity in mortality between
socioeconomic groups in the United States, 1960-1986. N Engl J Med 1993 Jul
8;329(2):103-9.

The Lower Mississippi Delta Nutntmn Intervention Research Consortium. Harrison
G, ed. Nutrition and health status in the lower Mississippi delta of Arkansas, Louisiana,
and Mississippi: a review of existing data. Rockville, MD: Westat; 1997.

Bureau of the Census. 1996 population estimates program. Washington, D.C.: U.S.
Department of Commerce, Bureau of the Census, 1996. ‘
Lamphere J, Holahan D, Brangan N, et al. Reforming the health care system: State
profiles, 1997. Washington, D.C.: American Association of Retired Persons, 1997.
Morgan I, Lorgan S, eds. Health care state rankings, 1997. Lawrence, KS: Morga.n
Quitno Press, 1997. .

Kish L. Survey sampling. New York: John Wiley & Sons Inc., 1965.



The Lower Mississippi Delta Nutrition Intervention Research Consortium 661

. 28,
29.
' 30.
31

32.
33.

34.
35

36.
37.
38.

39.

40.

41.

4.
43,

44,

45.  Fox], Merwin E, Blank M. De ficto mental health services in the rural south. I Health
46.
47.

48.

49,

Ware J Jr, Kosinski M, Keller SD. A 12-item Short-Form Health Survey: construction

of scales and preliminary tests of reliability and validity. Med Care 1996
Mar;34(3):220-33, ‘

Kuczmarski R], Flegal KM. Criteria for definition of overweight in transition:
background and recommendatlons for the United States. Am J Clm Nutr 2000

- Nov;72(5):1074-81.

WHO Expert Committee on Physical Status. The use and interpretation of

- anthropometry: report of a WHO expert committee. (World Health Organization

Technical Report Series 854.) Geneva: World Health Organization, 1995.

Dietz WH, Bellizzi MC. The use of body mass index to assess obesity in children. Am
J Clin Nutr 1999 Jul;70(1):123S-5S.

WesVar user’s guide, version 3.0. Rockville, MD: Westat, 1998.
Shah BV, Barnwell BG, Bieler GS. SUDAAN user’s manual, release 7.5. Research

- Triangle Park, NC: Research Triangle Institute, 1997.

SAS System for Windows, release 6.12. Cary, NC: SAS Institute Inc., 1996.
Stein AD, Lederman RI, Shea S. The Behavioral Risk Factor System questionnaire:

‘reliability in a statewide sample. Am ] Public Health 1993 Dec;83(12):1768-72.

Mokdad AH, Bowman BA, Ford ES, et al. The continuing epidemics of obesity and
diabetes in the United States. JAMA 2001 Sep 12;286(10):1195-200. 4
Flegal KM, Carroll MD, Ogden CL, et al. Prevalence and trends in obes1ty among Us
adults, 1999-2000. JAMA. 2002;288:1723-1727.

Mokdad AH, Ford ES, Bowman BA, et al. Prevalence of obesity, diabetes, and obesxty-
related health risk factors, 2001. JAMA 2003 Jan 1;289(1):76-9.

Kuczmarski R], Flegal KM, Campbell SM, et al. Increasing prevalence of overweight -
among US adults: the National Health and Nutrition Exarmnatxon Surveys, 1960-
1991. JAMA 1994 Jul 20; ;272(3):205-11.

Mokdad AH, Serdula MK, Dietz WH, et al. The spread of the obesity epldexmc in the
United States, 1991-1998. JAMA 1999 Oct 27;282(16):1519-22.

Bolen JC, Rhodes L, Powell-Griner EE, et al. State-specific prevalence of selected hea.lth
behaviors, by race and ethnicity—Behavioral Risk Factor Surveillance System, 1997.
MMWR CDC Surveill Summ 2000 Mar 24;49(2):1-60.

Health-related quality of life—Los Angeles County, California, 1999. MMWR Morb

" Mortal Wkly Rep 2001 Jul 6;50(26):556-9.

Wagenfeld MO. Mental health and rural America: a decade review. J Rural Health
1990 Oct;6(4):507-22.

Kessler RC, McGonagle KA, Zhao S, et al. Lifetime and 12-month prevalence of DSM- ‘
ITI-R psychiatric disorders in the United States: results from the National Comorbidity
Survey. Arch Gen Psychiatry 1994 Jan;51(1):8-19.

Care Poor Underserved 1995;6(4):434-68. :
Ogden CL, Flegal KM, Carrol MD, et al. Prevalence and trends in overwexght among
U.S. children and adolescents, 1999-2000. JAMA 2002 Oct 9;288(14):1728-32.
CDC. Youth Risk Behavior Survellla.nce—Umted States, 1999. MMWR 2000549 (No.
§§-5):1-94.

Johnson-Down L, O’ Loughlm J, Koski KG et al. High prevalence of obesity in low
income and multiethnic school children: diet and phys1cal activity. J Nutr 1997
Dec;127(12):2310-5.

~ Strauss RS, Pollack HA. Epidemic increase in childhood overweight, 1986—1998 JAMA

2001 Dec 12; 286(22) :2845-8.



662

Self-reported health of reéidems of the Mississippi Delta

50.
51.
52.

53,
54.
55.
56.
57.
58.
59.
60.
61.

62.

63,

64.

Lacar ES, Soto X, Riley WJ. Adolescent obesity in a low income Mexican American
district in South Texas. Arch Pediatr Adolesc Med 2000 Aug;154(8):837—40.
Young TK, Dean HJ, Flett B, et al. Childhood obesity in a population at high risk for

~ type 2 diabetes. ] Pediatr 2000 Mar;136(3):365-9.

Fox T, Helmendmger J, Block G. Telephone surveysasa method for obtaining dletary
information: a review. ] Am Diet Assoc 1992 Jun;92(6):729-32. '

Anderson JE, Nelson DE, Wilson RW. Telephone coverage and measurement of health
risk indicators: data from the National Health Interview Survey Am ] Public Health
1998 Sep;88(9):1392-5.

Bogle M, Stuff J, Davis L, et al. Validity of a telephone- admuustered dietary recall in

telephone and non-telephone households in the rural Lower Mississippi Delta region. |
] Am Diet Assoc 2001 Feb;101(2):216-22.

~ Yanek LR, Moy TE, Raqueno JV; et al. Comparison of the effectiveness of a telephone

24 hour dietaryrecall method vs an in-person method among urban African American
women. ] Am Diet Assoc 2000 Oct;100(10):1172-7; quiz 1155-6. .
Casey PH, Goolsby SL, Lensing SY, et al. The use of a telephone interview methodology
to obtain 24-hour dietary recalls. ] Am Diet Assoc 1999 Novi99(11):1406—11. .
Ford ES. Characteristics of survey participants with and without a telephone: findings
from the third National Health and Nutrition Examination Survey. J Clin Epidemiol
1998 Jan;51(1):55~60.

Ferraro KF, Farmer MM. Utxhty of health data from social surveys. Am Sociol Rev
1999;64:303-15.

Rowland ML. Self—reported wexght and height. Am )’ Clin Nutr 1990 Dec;52(6):1125—
33,

-Goodman E, Hinden BR, Khandelwal S. Accuracy of teen and parental reports of

obesity and body mass index. Pediatrics 2000 Jul;106(1 Pt 1):52-8.

‘Black SA. Diabetes, diversity, and disparity: what do we do with the evidence? Am ]

Public Health 2002 Apr;92(4):543-8.
Taylor HA, Hughes GD, Garrison RJ. Cardiovascular d1sease among women re51d.1ng '

in rural America: epidemiology, explanations, and challenges. Am ] Public Health

2002 Apr;92(4):548-51.
Diez Roux AV, Merkin SS, Arnett D, et al. Nexghborhood of residence and incidence

- of coronary heart disease. N Engl ] Med 2001 Jul 12;345(2):99-106.

Marmot M Inequalities in health. N Engl ] Med 2001 Jul 12;345(2):134-6.



